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ACR Appropriateness Criteria(K) 

Multiple Gestations 

Variant 1 : Known or suspected multiple gestations. Monochorionic or dichorionic. First trimester US. 


Procedure 

Appropriateness Category 

Relative Radiation Level 

US pregnant uterus transvaginal 

Usually Appropriate 

0 

US pregnant uterus transabdominal 

Usually Appropriate 

0 

US cervix transvaginal 

Usually Not Appropriate 

0 

US duplex Doppler velocimetry 

Usually Not Appropriate 

0 

US assessment forTTTS 

Usually Not Appropriate 

0 

US pregnant uterus biophysical profile 

Usually Not Appropriate 

0 

US echocardiography fetal 

Usually Not Appropriate 

0 

































Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field. 
Variant 2 : Multiple gestations. Dichorionic. Second trimester US. Anatomy scan. 


Procedure 

Appropriateness Category 

Relative Radiation Level 

US pregnant uterus transabdominal 

Usually Appropriate 

0 

US cervix transvaginal 

Usually Appropriate 

0 

US echocardiography fetal 

May Be Appropriate 

0 

US duplex Doppler velocimetry 

Usually Not Appropriate 

0 

US pregnant uterus transvaginal 

Usually Not Appropriate 

0 

US pregnant uterus biophysical profile 

Usually Not Appropriate 

0 

US assessment forTTTS 

Usually Not Appropriate 

0 


Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field. 
Variant 3 : Multiple gestations. Monochorionic. Second trimester US. Anatomy scan. 


Procedure 

Appropriateness Category 

Relative Radiation Level 

US pregnant uterus transabdominal 

Usually Appropriate 

0 

US assessment forTTTS 

Usually Appropriate 

0 

US echocardiography fetal 

Usually Appropriate 

0 

US cervix transvaginal 

Usually Appropriate 

0 

US duplex Doppler velocimetry 

Usually Appropriate 

0 

US pregnant uterus biophysical profile 

Usually Not Appropriate 

0 

US pregnant uterus transvaginal 

Usually Not Appropriate 

0 


Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field. 
Variant 4 : Multiple gestations. Dichorionic. Growth and antepartum surveillance. 


Procedure 

Appropriateness Category 

Relative Radiation Level 

US pregnant uterus transabdominal 

Usually Appropriate 

0 

US pregnant uterus biophysical profile 

Usually Appropriate 

0 

US cervix transvaginal 

May Be Appropriate 

0 

US duplex Doppler velocimetry 

May Be Appropriate 

0 

US echocardiography fetal 

Usually Not Appropriate 

0 

US pregnant uterus transvaginal 

Usually Not Appropriate 

0 

US assessment forTTTS 

Usually Not Appropriate 

0 


Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field. 
Variant 5 : Multiple gestations. Monochorionic. Growth and antepartum surveillance. 


Procedure 

Appropriateness Category 

Relative Radiation Level 

US pregnant uterus transabdominal 

Usually Appropriate 

0 

US pregnant uterus biophysical profile 

Usually Appropriate 

0 

US duplex Doppler velocimetry 

Usually Appropriate 

0 

US assessment forTTTS 

Usually Appropriate 

0 











































US echocardiogp^iatt^fetj^ 


Relative Radiation Level 




US cervix transvaginal 

May Be Appropriate 

0 

US pregnant uterus transvaginal 

Usually Not Appropriate 

0 


Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field. 
Variant 6 : Multiple gestations. Known twin discordance. Monochorionic or dichorionic. 


Procedure 

Appropriateness Category 

Relative Radiation Level 

US pregnant uterus transabdominal 

Usually Appropriate 

0 

US duplex Doppler velocimetry 

Usually Appropriate 

0 

US pregnant uterus biophysical profile 

Usually Appropriate 

0 

US assessment for TTTS 

Usually Appropriate 

0 

US cervix transvaginal 

May Be Appropriate 

0 

US echocardiography fetal 

May Be Appropriate 

0 

US pregnant uterus transvaginal 

Usually Not Appropriate 

0 


Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field. 
Summary of Literature Review 

Introduction/Background 

Over the past 4 decades, the increased use of assisted reproductive techniques in the United States has 
been associated with a substantial rise in the rate of multiple births. The rate of triplet and higher-order 
births has declined over the past decade in the context of a reduction in the transfer of three or more 
embryos during in vitro fertilization. Multiple gestations are high risk compared with singleton 
pregnancies. There is an approximate 5-fold increase in fetal death and 7-fold increase in neonatal death 
compared with singletons, which is primarily due to complications of prematurity. The risk of preterm 
delivery and associated complications is proportional to the number of fetuses present. Growth restriction 
is also more common with multiple gestations. Multiple gestations are also at a higher risk for congenital 
anomalies, placenta previa, vasa previa, and velamentous insertion of the umbilical cord. 

Twin pregnancies may be monozygotic or dizygotic. Dizygotic twins (two-thirds of twin pregnancies) are 
always dichorionic, whereas monozygotic twins may be dichorionic-diamniotic, monochorionic-diamniotic, 
or monochorionic-monoamniotic depending on when the twins separated. Therefore, with rare exceptions, 
all monochorionic twins are also monozygotic. Monochorionic twins comprise 25% to 30% of twin 
pregnancies. 

Most monochorionic twins are also diamniotic, with the twins sharing a single placenta. Unequal sharing 
of the placenta and vascular communications can result in various complications unique to monochorionic 
twins, including twin-to-twin transfusion syndrome (TTTS), twin embolization syndrome, and acardius, or 
twin-reversed arterial perfusion (TRAP) sequence. Monochorionic-diamniotic pregnancies have an overall 
mortality rate of about 10%, due largely to TTTS and fetal anomalies. 

Monochorionic-monoamniotic placentation occurs in approximately 1% of all monozygotic twin 
pregnancies. The twins are in the same amniotic cavity, so entangled umbilical cords are typical and even 
a hallmark of monoamniotic twins. These pregnancies are at further increased risk of fetal death. Earlier 
studies suggested mortality rates of 46% to 64%, but more recent studies have shown encouraging 
survival rates of greater than 90% with early diagnosis, serial ultrasound (US), and antenatal 
surveillance. Most deaths in monoamniotic pregnancies are due to fetal malformations including conjoined 
twins, followed by TRAP sequence, TTTS, and preterm delivery or spontaneous miscarriage before 20 
weeks' gestation. 




















Overview of Imaging Modalities 


Women with twin or higher-order pregnancies will typically have many more US examinations than women 
with a singleton pregnancy. The aim of each US varies with gestational age, and there is no accepted 
standard for the number of scans. However, the majority of women will have, as a minimum, a first 
trimester scan, a 12-week nuchal translucency (NT) scan, a fetal anatomy scan at 18 to 22 weeks, and 
one or more scans in the third trimester to evaluate growth. 

First Trimester US 

The role of US in the first trimester includes determination of chorionicity, pregnancy dating, and 
assessment of the NT. Ideally, dating is performed when the crown-rump length (CRL) measurement is 
between 45 and 84 mm at the time of the NT evaluation. Referral to a specialist is encouraged as early 
as the first trimester if there is a CRL discrepancy of >10% or NT discordance is >20%. NT discordance 
>20% is found in approximately 25% of monochorionic twins with an associated risk of severe TTTS or 
early intrauterine fetal demise (lUFD) up to 30%. Intertwin discordance in CRL >10% is significantly 
associated with pregnancy loss; however, the pooled predictive risk is only 52%. 

Second Trimester Routine US 

The role of US in the second trimester includes the anatomic survey, placental evaluation, and cervical 
length assessment. However, serial surveillance should be performed for pregnancies complicated by 
anomalies, cervical shortening, fetal growth disturbances, and amniotic fluid abnormalities. 

The routine anatomic survey occurs at the usual timing to evaluate for fetal anomalies, which are 
increased in twins. A major fetal anomaly affecting only 1 twin is present in around 1 in 25 
dichorionic twins, 1 in 15 monochorionic-diamniotic, and 1 in 6 monoamniotic twin pregnancies. It 
should be noted that fetuses can be assessed for the presence of any major anomalies at the first 
trimester scan. In monochorionic twins, there is an elevated risk of congenital cardiac disease; thus, 
cardiac screening assessment is recommended in this subgroup of twins. 

Cervical Length US: At the time of the routine anatomic survey, a cervical length assessment may be 
performed via transvaginal US in order to determine whether the patient should be triaged into a 
higher risk group for preterm delivery. 

Placenta and Umbilical Cord Insertion: Vasa previa and velamentous cord insertion are more 
commonly present in multiple gestations. Both of these conditions are associated with adverse 
pregnancy outcome and deserve a dedicated evaluation at this point in the pregnancy. 

Serial Follow-up US and Third Trimester US 

The role of third trimester scans is primarily to monitor fetal growth. However, ongoing surveillance may 
include fetal biometry, amniotic fluid assessment, and assessment for the development of TTTS, including 
twin anemia-polycythemia sequences (TAPS) and TRAPS, in addition to conventional evaluation of fetal 
well-being. Typically, surveillance begins at 16 weeks for monochorionic twins, with fetal biometry 
performed every 2 to 3 weeks and assessment for potential TTTS or other complications specific to 
monochorionic twins performed weekly. In contrast, a dichorionic pregnancy without complications is 
commonly followed every 3 to 4 weeks. When there is discordance in fetal size or amniotic fluid, 
regardless of chorionicity, closer surveillance may be warranted. 

Selective intrauterine growth restriction (sIUGR), or selective fetal growth restriction, does not have a 
consistent definition amongst clinicians. A commonly used definition would be a condition in which one 
fetus has an estimated fetal weight (EFW) below the 10th percentile and the intertwin EFW discordance 
is >25%. Some consider that a discordance of 20% is acceptable to triage the pregnancies at increased 
risk of adverse outcome. The formula for EFW discrepancy is = (EFW larger twin - EFW smaller twin/EFW 
larger twin) x 100. It is important to consider other causes of fetal growth restriction such as viral 
infection or chromosomal abnormalities; nonetheless, the most common etiology would be related to 
unequal sharing of the placental mass and vasculature. Typically, charts used to monitor fetal growth 
restriction are the same in singletons and twins, but because there is a reduction in fetal growth in twins. 



particularly in the third trimester and even more so in the monochorionic group, close observation is 
warranted. When the umbilical artery Doppler waveform demonstrates intermittent or sustained absent or 
reversal of end-diastolic flow (EDF), there is a high risk of lUFD of the growth-restricted twin and 
potential for neurological morbidity in the surviving twin. If the pregnancy is dichorionic, sIUGR can be 
followed, similarly to its use for growth-restricted singleton fetuses. There is limited evidence to guide 
the management of monochorionic twins affected by sIUGR; however, a common follow-up strategy would 
be weekly assessment of fetal well-being to include Doppler of the umbilical artery and middle cerebral 
artery (MCA) with biweekly fetal biometry evaluations. 

Monochorionic Twin Complications Assessment 

Monochorionic twin pregnancies are, by definition, considered high-risk pregnancies with specific 
complications such as TTTS, TAPS, TRAP, monoamniotic pregnancy, and conjoined twinning. 

Approximately one-third of twin pregnancies are monochorionic. Virtually all of these contain a degree of 
vascular anastomoses connecting the two placental circulations. The most commonly utilized 
classification system for TTTS is Quintero staging, despite its acknowledged criticism that the staging 
may not always represent a chronological order of deterioration. Monitoring of monochorionic twins for 
TTTS begins at 16 weeks' gestation with subsequent biweekly scans. Features to evaluate at each US 
include biometry, the presence of discordant bladder size, and amniotic fluid volumes. From 20 weeks and 
onward, umbilical artery Doppler and MCA peak systolic velocity (PSV) should be obtained. TAPS occurs 
spontaneously in approximately 5% of monochorionic-diamniotic twins but may be as high as 13% post 
laser ablation. It is hypothesized to be related to microanastomoses resulting in a chronic form of TTTS. 
TRAP sequence is a rare complication of monochorionic twin pregnancies. The chance of survival of the 
pump twin is increased by techniques such as cord ligation or ablation techniques, preferably before 16 
weeks' gestation. A common complication of monochorionic-monoamniotic twin pregnancies is cord 
entanglement. The presence of cord entanglement does not appear to contribute to morbidity and 
mortality; however, preterm delivery and premature rupture of membranes are more common than in 
monochorionic-diamniotic pregnancies. 

Fetal Echocardiography 

Screening for congenital heart disease is warranted in all monochorionic twins as the risk of cardiac 
anomalies has been reported to be 2% in otherwise uncomplicated monochorionic twins and 5% in cases 
of TTTS, particularly among recipient twins. Although controversial, there are some data to suggest that 
fetuses conceived by in vitro fertilization have a higher rate of congenital heart disease, in particular 
monochorionic twins. The presence of TTTS increases the risk for congenital cardiac disease in 
monochorionic twins, thus development of TTTS may be an indication for fetal echocardiography in later 
gestation if not performed previously or for functional cardiac assessment after development of TTTS. 
TTTS occurs in 10% to 20% of monochorionic-monoamniotic twins. In these cases, the recipient twin has 
been reported to demonstrate cardiac functional abnormalities, and in recent studies structural 
abnormalities leading to right ventricular outflow obstruction may develop in later gestation in 3% to 
10%, either before or after laser coagulation therapy of TTTS. Recent data suggest that the right 
ventricular outflow obstruction may also develop in the donor twin and in monochorionic twins affected by 
selective intrauterine growth retardation. Selective lUGR or twin discordance complicates approximately 
10% of all monochorionic twin pregnancies. These potentially high-risk groups may require surgery or 
catheter intervention in the newborn period. 

Discussion of Procedures by Variant 

The variants discussed are presented in approximate order of gestational age. This discussion is almost 
entirely focused on twin pregnancies because twins represent 98% of multiple gestations and the vast 
majority of data relate to twin pregnancies. It is recognized that triplets and higher-order pregnancies are 
at an even higher risk. 

Variant 1: Known or Suspected Multiple Gestations. Monochorionic or Dichorionic. First Trimester US. 


Multiple gestations are usually first detected in the first trimester because of the widespread use of US, 



both for symptomatic and asymptomatic patients. First trimester NT screening at approximately 11 to 14 
weeks has now been incorporated into most practice guidelines, so that twin pregnancies are usually 
diagnosed by this time, if not before. Caution is warranted in establishing viability of a twin during early 
pregnancy because the demise of one of the twins is relatively common, resulting in the so-called 
"vanishing twin." 

Chorionicity and amnionicity should be determined as early as possible when a twin pregnancy is 
identified. Determination of chorionicity is most accurate in the first trimester because the number of 
gestational sacs equals the number of chorions, with a reported accuracy of nearly 100%. When there is a 
single gestational sac, evaluation of the amniotic sacs is also helpful because separate and distinct 
amnions should be visible for diamniotic pregnancies. However, because the amniotic membranes are thin 
and delicate, it is important to search diligently via transvaginal US for the presence of a membrane given 
the significant outcome differences between a monochorionic-diamniotic twin and monochorionic- 
monoamniotic twin pregnancy. The intertwin membrane is typically identified by 10 weeks on transvaginal 
US. The absence of identification of the intertwin membrane can be technical; thus, it is important to 
confirm the absence either by demonstrating umbilical cord entanglement (using color or pulsed wave 
Doppler to identify two different heart rates), or by short-term serial US. A single amniotic cavity 
containing two living embryos indicates a monochorionic-monoamniotic gestation. Although it has been 
suggested that a monoamniotic twin pregnancy has a single yolk sac, this may not always be the case, 
and determining the number of yolk sacs is not an absolutely accurate indicator of amnionicity. It is 
encouraged to refer to a tertiary center for a monochorionic-monoamniotic twin pregnancy. 

After 10 weeks, other features that may be helpful for determining chorionicity include number of 
placentas, the lambda or twin peak sign as seen in dichorionic gestations as opposed to the "T" sign as 
seen in monochorionic gestations, and, to a lesser degree, the dividing membrane thickness. At the time 
of the 11 to 14 week scan, chorionicity was correctly assigned by US in 612 of 613 pregnancies, for an 
accuracy of 99.8%. It is important to use a combination of features to accurately determine chorionicity 
rather than a single feature to ensure accuracy. If it is not possible to determine chorionicity on a 
transabdominal scan, a transvaginal scan should be performed. If it is still not possible, then either re¬ 
examination within a short time period or referral to a tertiary center may be appropriate. 

By the second trimester, there may be thinning of membranes, loss of the lambda peak sign, and fusion 
of the placentas, thus, absolute confirmation of a dichorionic twin pregnancy may require confirmation of 
discordant gender (one male and one female) to confirm a dizygotic gestation. As up to 55% of twins are 
same gender, the assignment of chorionicity in first trimester when other signs are reliably present is 
crucial to make this important distinction. 

Twin embryos in the first trimester are usually similar in size. When there is disparity in size early in the 
pregnancy, most authorities suggest using the larger twin for dating purposes to minimize the chance of 
missing a fetus that might present with growth restriction. However, others have found that the smaller 
twin more closely reflects the true gestational age when using the charts of Robinson. A significant 
discrepancy in embryo size increases the risk of underlying growth restriction, aneuploidy or congenital 
anomalies, and subsequent demise. One study found that regardless of chorionicity, there was a 
correlation between subsequent embryonic demise and size discrepancy between 7 weeks and 9 weeks 6 
days. The likelihood of subsequent demise was 3% if the discrepancy was <20%, whereas it was 100% if 
the discrepancy was >60%. Others have found that CRL discordance in the first trimester poorly predicted 
demise before 24 weeks, but this reflected less severe degrees of discrepancy. 

At 11 to 14 weeks, significant discrepancy in fetal size has also been associated with aneuploidy or other 
anomalies and growth restriction. A study reported that discordant CRL at the time of a NT scan at about 
12 weeks could identify 5 of 21 pregnancies with birth weight discordance of more than 25%. Another 
study found that CRL discordancy could identify fetuses at risk for subsequent growth restriction but not 
TTTS. 

Nuchal Translucencv Scan and Aneuploidy Screening 


NT screening at approximately 11 to 14 weeks is now widely accepted and can be performed for multiple 



gestations as well as singletons. This subject is addressed in a separate American College of Radiology 
(ACR) Appropriateness Criteria document, and a detailed discussion is beyond the scope of this article. 
The relative importance of the NT measurement in the first trimester increases in multiple pregnancies as 
the biochemistry is less useful since it is not possible to accurately assess the contribution of each fetus, 
and levels from the normal twin can mask abnormal levels in the affected twin. 

Similar to singleton pregnancies, increased NT increases the risk for aneuploidy and other birth defects, 
and markedly increased NT also increases the risk of subsequent demise. Among monochorionic twins, 
markedly discordant NT also can be a marker for early-onset TTTS. Nonetheless, normal fetal anatomy 
and karyotype were the most common outcomes among monochorionic diamniotic twins with discordant 
NT. A study also found that NT and CRL discordances were not predictive of overall adverse outcomes in 
monochorionic diamniotic twin pregnancies, although this varies with the severity of discordancy. 

Variant 2: Multiple Gestations. Dichorionic. Second Trimester US. Anatomy Scan. 

A fetal anatomy scan should be performed at 18 to 22 weeks for all pregnancies with the primary aim to 
screen for birth defects. Congenital anomalies are more common in twin pregnancies, but this appears 
almost entirely due to the increased risk among monozygotic twins, which is estimated to be 2 to 3 times 
greater than singletons. 

At the time of the fetal anatomy scan, it is important to evaluate the placenta, umbilical cords, and 
cervix. Placenta previa is more common in twin pregnancies, especially dichorionic twins, as one would 
expect due to greater placental surface area. Marginal and velamentous cord insertion are more common 
in twin pregnancies with the frequency of velamentous cord insertion also resulting in a higher frequency 
of vasa previa. The antenatal knowledge of adverse outcome predictors such as velamentous cord 
insertion of vasa previa may be useful in risk stratification and management of twin pregnancies. At the 
time of the routine anatomic survey, a cervical length assessment may be performed via transvaginal US 
to determine whether the patient should be triaged into a higher risk group for preterm delivery. 

Variant 3: Multiple Gestations. Monochorionic. Second Trimester US. Anatomy Scan. 

Similar to dichorionic twin pregnancies, monochorionic twins should be scanned at 18 to 22 weeks for 
fetal anatomy. The risk of congenital anomalies appears to be higher for monozygotic twins that separate 
later, with conjoined twins representing the most extreme example. Also, the risk for at least one of a 
monochorionic-monoamniotic twin pair having a structural congenital cardiac anomaly is eight times that 
of a monochorionic-diamniotic twin pair. In addition, if a monochorionic twin is affected, the risk of the 
co-twin having a cardiac anomaly is higher. For these reasons, fetal echocardiography should be 
considered in monochorionic gestations, especially in monochorionic-monoamniotic twins, as well as in 
dichorionic twin pregnancies conceived using assisted reproductive technologies based on the increased 
risk of congenital heart disease in these groups. 

Although monochorionic twins are also monozygotic, monochorionic twins can be discordant for fetal 
anomalies and even karyotypic abnormalities, with the latter usually explained by mosaicism. The 
presence of a fetal anomaly increases the risk of the other normal twin for preterm delivery, low birth 
weight, and perinatal mortality. 

The placenta, umbilical cords, and cervix should be evaluated at the time of the anatomy scan to assess 
for placenta previa and marginal or velamentous cord insertion. The latter two are more common among 
monochorionic pregnancies. Velamentous cord insertion may be seen in 22% of monochorionic twin 
pregnancies, but has not been shown to be associated with TTTS. Nonetheless, velamentous cord 
insertion in monochorionic twins increases the risk of adverse outcome, including small for gestational 
age and sIUGR, lower gestational age at birth, and lUFD. There is also a higher frequency of vasa previa 
when a velamentous cord insertion is found, which, if overlooked, will result in acute fetal hemorrhage, 
distress, and even death at the time of delivery. For this reason, sonographers should be aware of the 
possibility of vasa previa, especially in monochorionic pregnancies. 

A baseline cervical length assessment can be performed using transvaginal US. This will help determine 
whether patients should be triaged into a higher risk group for preterm delivery. 



Variant 4: Multiple Gestations. Dichorionic. Growth and Antepartum Surveillance. 


The most effective fetal surveillance system for multiple gestations is still not established. In current 
practice, the frequency of US evaluation in otherwise uncomplicated twin pregnancies is influenced 
primarily by chorionicity and growth pattern. One study suggested follow-up scans every 4 to 6 weeks for 
dichorionic twins. Current trends in expert opinion appear to favor even closer surveillance with dichorionic 
twins followed every 3 to 4 weeks. Certainly, closer follow-up is warranted when there is significant 
discordance in fetal size or amniotic fluid, regardless of chorionicity. The risk of fetal demise is also low 
after 32 weeks among uncomplicated twins, even among monochorionic pregnancies. At each US scan, the 
following should be assessed: fetal biometry, amniotic fluid volume, and umbilical artery Doppler after 20 
weeks onward for both twins. The EFW discrepancy discordance should be calculated and documented at 
each scan from 20 weeks onward. To date, there is insufficient data in the literature to suggest that 
antenatal surveillance of twins with biophysical profile (BPP) is beneficial in the setting of a reactive 
nonstress test or in the absence of associated risk factors. 

Variant 5: Multiple Gestations. Monochorionic. Growth and Antepartum Surveillance. 

Similar to dichorionic twins, the most effective follow-up evaluation of monochorionic twins is still not 
well-established. One study suggested follow-up scans every 3 to 4 weeks for monochorionic twins with 
current trends in expert opinion appearing to favor even closer surveillance every 2 to 3 weeks beginning 
at 16 weeks. Some clinicians monitor monochorionic twins every 2 weeks or even more frequently. 

Monochorionic twins are at risk of complications related to vascular communications between the fetuses 
because of a common placenta. These include sIUGR, TTTS, TAPS, TRAP sequence, and lUFD. Selective 
lUGR due to discordant twin growth occurs in up to 25% of monochorionic pregnancies. Although there is 
no real consensus on what constitutes sIUGR, most agree that using an EFW of less than the 10th 
percentile, an EFW discordance of >25% between the twins, ora discordant fetal abdominal 
circumference of >10% would be acceptable to make the diagnosis. The growth restriction can occur at 
any time during the pregnancy, and correlation with Doppler studies of the umbilical cord artery can help 
predict the outcome. Selective lUGR has been classified into three types based on Doppler findings in the 
growth restricted twin: type 1 shows constant EDF in the umbilical artery, type 2 shows constant absent 
or reversed EDF, and type 3 shows intermittent absent or reversed EDF. In a prospective study evaluating 
the perinatal outcome of monochorionic twins with sIUGR, restricted twins with abnormal Doppler findings 
were compared to those with normal Doppler findings. The authors found an overall higher incidence of 
neonatal complications (sepsis, central nervous system abnormalities, respiratory distress, and neonatal 
death) in sIUGR twins with absent or reversal EDF in the umbilical artery. Another study found that the 
additional finding of severe oligohydramnios or "stuck twin" phenomenon was a significant predictor of 
mortality in the growth-restricted twin with abnormal Doppler waveforms. 

Probably all monochorionic twins have a mild degree of unequal sharing, but clinically significant TTTS 
affects 10% to 20% of monochorionic twins. The most severe cases are evident before 20 weeks, 
whereas milder degrees may not become apparent until 26 to 28 weeks. Untreated severe TTTS in the 
mid second trimester carries a very poor prognosis with mortality rate in excess of 70%. 

Clinically significant cases are usually apparent by 20 weeks with polyhydramnios and a large urinary 
bladder in the recipient twin and oligohydramnios and a small urinary bladder in the donor twin. 
Discordance in fetal size may be subtle on early scans. A pathognomonic sign for the diagnosis of TTTS is 
the appearance of the donor as the stuck twin, contained within the collapsed intertwin membrane 
because of anhydramnios. Severity is according to the Quintero classification, which consists of five 
stages with stage 1 of oligo-polyhydramnios sequence having the best outcome and stage 5 having the 
worst outcome of one or both twin demise. Doppler studies may show absence or reversal of EDF in the 
umbilical cord artery of the donor, decreased ventricular function seen as tricuspid regurgitation or 
reversal of A wave in ductus venosus. Cardiac chamber enlargement in the recipient can be seen in more 
advanced stages of TTTS. 

TAPS is an atypical form of TTTS characterized by significant intertwin hemoglobin differences but in the 
absence of oligohydramnios and polyhydramnios. This condition may develop spontaneously in up to 5% 



of monochorionic twins or after incomplete laser treatment of TTTS in 10% of cases. Because of the 
relatively low prevalence and lack of clinical awareness, the natural history is unclear and the antenatal 
treatment remains uncertain. This condition can be monitored by assessing PSV of the MCA, with fetal 
anemia showing as accelerated velocity. The diagnosis can be suggested when the PSV of the MCA is 
>1.5 multiples of the median for the donor twin and <1 for the recipient, and the severity can also be 
graded by more discordant Doppler values. 

TRAP sequence is a rare condition, occurring in approximately 1 in 30,000 pregnancies. It results from a 
parasitic arrangement in which a fetus with absent or nonfunctional cardiac function of its own (acardiac 
twin) receives systemic arterial supply through arterial-arterial anastomosis by the donor twin (pump 
twin). The acardiac twin grows, but is markedly anomalous, often lacking a head, upper extremities, and 
a trunk, and is usually edematous. The mortality rate of the donor twin is high (approximately 50%) due 
to cardiac overload. Fetal echocardiography should be performed in the pump twin to monitor its cardiac 
function as well as to look for congenital heart disease, which can be seen in up to 10% of cases. 
Treatment is based on interruption of the communicating vessels or the umbilical cord of the anomalous 
twin. Fetoscopic laser coagulation of placental vascular anastomoses or the umbilical cord of the acardiac 
twin after 16 weeks is an effective treatment. One study reported a survival rate of 80%, with 67% of 
surviving pump twins delivering at 36 weeks without other complications for patients treated by this 
method at a median of 18.3 weeks. Flowever, because of the risk of spontaneous cessation of flow in the 
acardiac twin before planned intervention at 16 to 18 weeks with subsequent brain injury in the majority 
of survivors, another study suggests that optimal outcome may be earlier elective intervention at 12 to 
14 weeks. 

Demise of one fetus occurs in up to 5% of twin pregnancies during the second and third trimesters. A 
single fetal death is 3- to 4-fold more likely in monochorionic twins than in dichorionic twins. It is also 
more common in higher-order multiples, complicating 14% to 17% of triplet pregnancies. In general, the 
prognosis of the surviving twin is excellent when co-twin demise occurs early in pregnancy. However, 
some studies have found a higher frequency of complications compared to singletons, including 
gestational diabetes, growth restriction, low birth weight, and perinatal mortality with an overall 50% to 
80% of surviving twins being born preterm. Survivors of a monochorionic pregnancy have significant 
additional risks because of the vascular communications, as well as a 10% to 30% risk of developing 
neurologic injuries due to ischemic events. In addition, death of a monochorionic twin may result in fetal 
demise of its co-twin in 10% of cases. 

Variant 6: Multiple Gestations. Known Twin Discordance. Monochorionic or Dichorionic. 

Studies have shown an association with increased mortality and morbidity when there are significant 
differences in birth weights between the twins. Detection of growth restriction is important and relies on 
EFW percentile or measurement of the abdominal circumference and comparison to the expected for 
gestational age. Significant discordancy in EFW is the most widely accepted method to determine 
differences in twin size, and the most commonly used threshold when estimated weights are discordant 
by 20% or more. Some authors suggest that discordance should be defined as mild if weight estimates 
for the twins are 15% different, moderate if 20% different, and severe if 25% different or greater. 

In a group of 300 monochorionic diamniotic pregnancies followed every 2 weeks from the first trimester, 
isolated twin weight discordance of 25% or greater was observed in 11.6% of cases. Discordant growth 
may be predicted by earlier scans in the first or second trimesters. One multi-institutional study found 
that discordance in the abdominal circumference by more than 10% between 14 and 22 weeks was the 
single best predictor of subsequent adverse outcome for both monochorionic and dichorionic pregnancies. 
In addition to evaluation of growth, amniotic fluid is important to assess. As mentioned previously, 
oligohydramnios in one sac may be a sign of TTTS, but more commonly indicates uteroplacental 
insufficiency or leakage of amniotic fluid. 

Other tests for evaluating fetal well-being include nonstress test, Doppler velocimetry of the umbilical 
artery and ductus venosus, and BPP or modified BPP. A lengthy discussion on assessment of fetal well¬ 
being has already been the subject of a previously reviewed in the National Guideline Clearinghouse 
(NGC) summary of the ACR Appropriateness Criteria Assessment of fetal well-being. At present. 


antepartum fetal testing in multiple gestations is recommended in all situations in which surveillance 
would ordinarily be performed in a singleton pregnancy (including suspected growth restriction). In the 
practice bulletin of the American College of Obstetricians and Gynecologists, the recommendation based 
on consensus and expert opinion was that the management of discordant growth restriction or death of 
one fetus in a high-order multiple gestation should be individualized, taking into consideration the 
welfare of the other fetuses. 

Although there is no proven benefit of umbilical artery Doppler evaluation in uncomplicated twins, it has 
been shown to be helpful when growth delay is suspected and in monochorionic twins. Abnormal Doppler 
findings are usually seen in the third trimester, but can be detected earlier in the pregnancy at 16 to 20 
weeks gestation and, not surprisingly, have been shown to be associated with an increased risk of 
adverse outcome and fetal demise. Surveillance with a nonstress test or BPP for pregnancies complicated 
by abnormal fluid volumes, pregnancy-induced hypertension, fetal anomalies, growth abnormalities, 
monoamnionicity, or other standard obstetric indications is as reliable in multiple gestations as in 
singleton gestations. 

Summary of Recommendations 

Transabdominal and transvaginal US are recommended in the first trimester when a twin pregnancy 
is known or suspected. Chorionicity and amnionicity are most accurately evaluated in the first 
trimester. 

Transabdominal US is recommended for dichorionic twins when evaluating fetal anatomy. 

Transvaginal US of the cervix may help triage patients into higher risk group for preterm delivery. 
Fetal echocardiography may be useful in some instances, such as when twins are conceived through 
in vitro fertilization. 

Transabdominal US is performed in monochorionic twins for fetal anatomy and to screen for fetal 
anomalies and TTTS. Fetal echocardiography helps screen for structural congenital cardiac anomalies. 
Transvaginal US of the cervix may help triage patients into higher risk group for preterm delivery. 
Duplex Doppler velocimetry is recommended in cases of TTTS, velamentous cord insertion, and 
sIUGR. 

Transabdominal US is recommended for growth and antepartum surveillance for dichorionic twins with 
duplex Doppler velocimetry used in cases of growth discrepancy. 

Transabdominal US is recommended for growth and antepartum surveillance for monochorionic twins. 
Duplex Doppler velocimetry and BPP monitoring are helpful in cases of lUGR, TTTS, TAPS, TRAP 
sequence, and lUFD. Fetal echocardiography should be performed to look for congenital cardiac 
disease and monitor cardiac function. 

Transabdominal US, duplex Doppler velocimetry, and BPP monitoring are recommended for follow-up 
of known twin discrepancy. Fetal echocardiography is helpful in monochorionic-monoamniotic twins. 

Abbreviations 

IV, intravenous 

TTTS, twin-to-twin transfusion syndrome 
US, ultrasound 

Relative Radiation Level Designations 


Relative Radiation 

Adult Effective Dose Estimate 

Pediatric Effective Dose Estimate 

Level* 

Range 

Range 

0 

0 mSv 

0 mSv 


<0.1 mSv 

<0.03 mSv 


0.1-1 mSv 

0.03-0.3 mSv 


1-10 mSv 

0.3-3 mSv 


10-30 mSv 

3-10 mSv 

^ ^ ^ ^ ^ 

30-100 mSv 

10-30 mSv 













*RRIebi±nr9nRiEBdilaEtifaEn some otctbK Eftentne^iOnoeseaEstiilnlatemade, IE^Badiaici<tl@faB3ltia^|£M)isaanE£ltiB«ct^ 
these prdfflwteiHfes vary as a function of a iRanlger of factors (e.g., region of the bcRI^ragtposed to ionizing 
radiation, the imaging guidance that is used). The RRLs for these examinations are designated as 
"Varies." 


Clinical Algorithnn(s) 

Algorithms were not developed from criteria guidelines. 


Scope 

Disease/Condition(s) 

Multiple gestations 

Note: This guideline is almost entirely focused on twin pregnancies because twins represent 98% of multiple gestations and the vast 
majority of data relate to twin pregnancies. It is recognized that triplets and higher-order pregnancies are at an even higher risk. 


Guideline Category 

Diagnosis 

Evaluation 


Clinical Specialty 

Family Practice 
Obstetrics and Gynecology 
Radiology 

Intended Users 

Advanced Practice Nurses 
Health Care Providers 
Hospitals 

Managed Care Organizations 
Physician Assistants 
Physicians 
Students 

Utilization Management 

Guideline Objective(s) 

To evaluate the appropriateness of imaging procedures for women with multiple gestations 



Target Population 

Women with or suspected of having multiple gestations 


Interventions and Practices Considered 

Ultrasound (US) 

Pregnant uterus transvaginal 
Pregnant uterus transabdominal 
Cervix transvaginal 
Duplex Doppler velocimetry 

Assessment for twin-to-twin transfusion syndrome (TTTS) 
Pregnant uterus biophysical profile 
Echocardiography fetal 


Major Outcomes Considered 

• utility of imaging procedures in the evaluation of women with multiple gestations 

• Accuracy of imaging procedures for evaluation of women with multiple gestations 


Methodology 

Methods Used to Collect/Select the Evidence 

Hand-searches of Published Literature (Primary Sources) 
Hand-searches of Published Literature (Secondary Sources) 
Searches of Electronic Databases 


Description of Methods Used to Collect/Select the Evidence 

Literature Search Summary 

Of the 78 citations in the original bibliography, 39 were retained in the final document. 

A literature search was conducted in August 2013, February 2014, March 2016, and February 2017 to 
identify additional evidence published since the ACR Appropriateness Criteria® Multiple Gestations topic 
was finalized. Using the search strategies described in the literature search companion (see the 
"Availability of Companion Documents" field), 347 articles were found. Twenty articles were added to the 
bibliography. The remaining articles were not used due to either poor study design, the articles were not 
relevant or generalizable to the topic, or the results were unclear or biased. 

The author added 42 citations from bibliographies, Web sites, or books that were not found in the 
literature searches, including 20 articles outside of the search date ranges. 

Seven citations are supporting documents that were added by staff. 

See also the American College of Radiology (ACR) Appropriateness Criteria® literature search process 
document (see the "Availability of Companion Documents" field) for further information. 


Number of Source Documents 



Of the 78 citations in the original bibliography, 39 were retained in the final document. The literature 
search conducted in August 2013, February 2014, March 2016, and February 2017 found 20 articles that 
were added to the bibliography. The author added 42 citations from bibliographies, Web sites, or books 
that were not found in the literature searches, including 20 articles outside the search date ranges. Seven 
citations are supporting documents that were added by staff. 


Methods Used to Assess the Quality and Strength of the Evidence 

Weighting According to a Rating Scheme (Scheme Given) 


Rating Scheme for the Strength of the Evidence 

Definitions of Study Quality Categories 

Category 1 - The study is well-designed and accounts for common biases. 

Category 2 - The study is moderately well-designed and accounts for most common biases. 

Category 3 - The study has important study design limitations. 

Category 4 - The study or source is not useful as primary evidence. The article may not be a clinical 
study, the study design is invalid, or conclusions are based on expert consensus. 

The study does not meet the criteria for or is not a hypothesis-based clinical study (e.g., a book 
chapter or case report or case series description); 

Or 

The study may synthesize and draw conclusions about several studies such as a literature review 
article or book chapter but is not primary evidence; 

Or 

The study is an expert opinion or consensus document. 

Category M - Meta-analysis studies are not rated for study quality using the study element method 
because the method is designed to evaluate individual studies only. An "M" for the study quality will 
indicate that the study quality has not been evaluated for the meta-analysis study. 


Methods Used to Analyze the Evidence 

Review of Published Meta-Analyses 
Systematic Review with Evidence Tables 


Description of the Methods Used to Analyze the Evidence 

The topic author assesses the literature then drafts or revises the narrative summarizing the evidence 
found in the literature. American College of Radiology (ACR) staff drafts an evidence table based on the 
analysis of the selected literature. These tables rate the study quality for each article included in the 
narrative. 

The expert panel reviews the narrative, evidence table and the supporting literature for each of the topic- 
variant combinations and assigns an appropriateness rating for each procedure listed in the variant 
table(s). Each individual panel member assigns a rating based on his/her interpretation of the available 
evidence. 



More information about the evidence table development process can be found in the ACR Appropriateness 
Criteria® Evidence Table Development document (see the "Availability of Companion Documents" field). 


Methods Used to Formulate the Recommendations 

Expert Consensus (Delphi) 


Description of Methods Used to Formulate the Recommendations 

Overview 

The purpose of the rating rounds is to systematically and transparently determine the panels' 
recommendations while mitigating any undue influence of one or more panel members on another 
individual panel members' interpretation of the evidence. The panel member's rating is determined by 
reviewing the evidence presented in the Summary of Literature Review and assessing the risks or harms 
of performing the procedure or treatment balanced with the benefits of performing the procedure or 
treatment. The individual panel member ratings are used to calculate the median rating, which 
determines the panel's rating. The assessment of the amount of deviation of individual ratings from the 
panel rating determines whether there is disagreement among the panel about the rating. 

The process used in the rating rounds is a modified Delphi method based on the methodology described 
in the RAND/UCLA Appropriateness Method User Manual. 

The appropriateness is rated on an ordinal scale that uses integers from 1 to 9 grouped into three 
categories (see the "Rating Scheme for the Strength of the Recommendations" field). 

Determining the Panel's Recommendation 

Ratings represent an individual's assessment of the risks and benefits of performing a specific 
procedure fora specific clinical scenario on an ordinal scale. The recommendation is the 
appropriateness category (i.e., "Usually appropriate", "May be appropriate", or "Usually not 
appropriate"). 

The appropriateness category for a procedure and clinical scenario is determined by the panel's 
median rating without disagreement (see below for definition of disagreement). The panel's median 
rating is calculated after each rating round. If there is disagreement after the second rating round, 
the rating category is "May be appropriate (Disagreement)" with a rating of "5" so users understand 
the group disagreed on the final recommendation. The actual panel median rating is documented to 
provide additional context. 

Disagreement is defined as excessive dispersion of the individual ratings from the group (in this 
case, an Appropriateness Criteria [AC] panel) median as determined by comparison of the 
interpercentile range (IPR) and the interpercentile range adjusted for symmetry (IPRAS). In those 
instances when the IPR is greater than the IPRAS, there is disagreement. Fora complete discussion, 
please refer to chapter 8 of the RAND/UCLA Appropriateness Method User Manual. 

Once the final recommendations have been determined, the panel reviews the document. If two 
thirds of the panel feel a final recommendation is wrong (e.g., does not accurately reflect the 
evidence, may negatively impact patient health, has unintended consequences that may harm health 
care, etc.) and the process must be started again from the beginning. 

For additional information on the ratings process see the Rating Round Information document (see the 
"Availability of Companion Documents" field). 

Additional methodology documents, including a more detailed explanation of the complete topic 
development process and all ACR AC topics can be found on the ACR Web site 
(see also the "Availability of Companion Documents" field). 




Rating Scheme for the Strength of the Recommendations 

Appropriateness Category Names and Definitions 


Appropriateness 
Category Name 

Appropriateness 

Rating 

Appropriateness Category Definition 

Usually 

Appropriate 

7, 8, or 9 

The imaging procedure or treatment is indicated in the 
specified clinical scenarios at a favorable risk-benefit ratio for 
patients. 

May Be 
Appropriate 

4, 5, or 6 

The imaging procedure or treatment may be indicated in the 
specified clinical scenarios as an alternative to imaging 
procedures or treatments with a more favorable risk-benefit 
ratio, or the risk-benefit ratio for patients is equivocal. 

May Be 
Appropriate 
(Disagreement) 

5 

The individual ratings are too dispersed from the panel 
median. The different label provides transparency regarding the 
panel's recommendation. "May be appropriate" is the rating 
category and a rating of 5 is assigned. 

Usually Not 
Appropriate 

1, 2, or 3 

The imaging procedure or treatment is unlikely to be indicated 
in the specified clinical scenarios, or the risk-benefit ratio for 
patients is likely to be unfavorable. 


Cost Analysis 

A formal cost analysis was not performed and published cost analyses were not reviewed. 


Method of Guideline Validation 

Internal Peer Review 


Description of Method of Guideline Validation 

Criteria developed by the Expert Panels are reviewed by the American College of Radiology (ACR) 
Committee on Appropriateness Criteria. 


Evidence Supporting the Recommendations 

Type of Evidence Supporting the Recommendations 

The recommendations are based on analysis of the current medical evidence literature and the application 
of the RAND/UCLA appropriateness method and expert panel consensus. 

Summary of Evidence 

Of the 108 references cited in the ACR Appropriateness Criteria® Multiple Gestations document, 2 are 
categorized as therapeutic references including 1 good-quality study. Additionally, 105 references are 
categorized as diagnostic references including 2 good-quality studies, and 43 quality studies that may 
have design limitations. There are 61 references that may not be useful as primary evidence. There is 1 
reference that is a meta-analysis study. 

While there are references that report on studies with design limitations, 3 good-quality studies provide 
good evidence. 











Benefits/Harms of Implementing the Guideline 
Recommendations 


Potential Benefits 

• For monochorionic-monoamniotic twins, recent studies have shown encouraging survival rates of 
greater than 90% with early diagnosis, serial ultrasound (US), and antenatal surveillance. 

• Although there is no proven benefit of umbilical artery Doppler evaluation in uncomplicated twins, it 
has been shown to be helpful when growth delay is suspected and in monochorionic twins. 

• Surveillance with a nonstress test or biophysical profile (BPP) for pregnancies complicated by 
abnormal fluid volumes, pregnancy-induced hypertension, fetal anomalies, growth abnormalities, 
monoamnionicity, or other standard obstetric indications is as reliable in multiple gestations as in 
singleton gestations. 

• The antenatal knowledge of adverse outcome predictors such as velamentous cord insertion of vasa 
previa may be useful in risk stratification and management of twin pregnancies. 

• A baseline cervical length assessment performed using transvaginal US will help determine whether 
patients should be triaged into a higher risk group for preterm delivery. 


Potential Harms 

Caution is warranted in establishing viability of a twin during early pregnancy because the demise of one 
of the twins is relatively common, resulting in the so-called "vanishing twin." 

Relative Radiation Level Information 

Potential adverse health effects associated with radiation exposure are an important factor to consider 
when selecting the appropriate imaging procedure. Because there is a wide range of radiation exposures 
associated with different diagnostic procedures, a relative radiation level (RRL) indication has been 
included for each imaging examination. The RRLs are based on effective dose, which is a radiation dose 
quantity that is used to estimate population total radiation risk associated with an imaging procedure. 
Patients in the pediatric age group are at inherently higher risk from exposure, both because of organ 
sensitivity and longer life expectancy (relevant to the long latency that appears to accompany radiation 
exposure). For these reasons, the RRL dose estimate ranges for pediatric examinations are lower as 
compared to those specified for adults. Additional information regarding radiation dose assessment for 
imaging examinations can be found in the American College of Radiology (ACR) Appropriateness Criteria® 
Radiation Dose Assessment Introduction document (see the "Availability of Companion Documents" field). 


Qualifying Statements 

Qualifying Statements 

• The American College of Radiology (ACR) Committee on Appropriateness Criteria and its expert 
panels have developed criteria for determining appropriate imaging examinations for diagnosis and 
treatment of specified medical condition(s). These criteria are intended to guide radiologists, 
radiation oncologists, and referring physicians in making decisions regarding radiologic imaging and 
treatment. Generally, the complexity and severity of a patient's clinical condition should dictate the 
selection of appropriate imaging procedures or treatments. Only those examinations generally used 
for evaluation of the patient's condition are ranked. Other imaging studies necessary to evaluate 
other co-existent diseases or other medical consequences of this condition are not considered in this 
document. The availability of equipment or personnel may influence the selection of appropriate 
imaging procedures or treatments. Imaging techniques classified as investigational by the U.S. Food 



and Drug Administration (FDA) have not been considered in developing these criteria; however, study 
of new equipment and applications should be encouraged. The ultimate decision regarding the 
appropriateness of any specific radiologic examination or treatment must be made by the referring 
physician and radiologist in light of all the circumstances presented in an individual examination. 

• ACR seeks and encourages collaboration with other organizations on the development of the ACR 
Appropriateness Criteria through society representation on expert panels. Participation by 
representatives from collaborating societies on the expert panel does not necessarily imply society 
endorsement of the final document 


Implementation of the Guideline 

Description of Implementation Strategy 

An implementation strategy was not provided. 
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